Maspin polymorphism associated with apoptosis susceptibility and in vivo tumorigenesis.
Maspin is a tumor suppressor protein that stimulates apoptosis and inhibits motility, invasion and cancer metastasis. We report on a previously uncharacterized Pro/Ser (C to T) polymorphism at amino acid 176 of the human maspin protein. We analyzed the maspin mutation in 17 cancer cell lines and 36 cancer tissues. Association of polymorphic variants on apoptosis, colony formation and in vivo tumor formation was evaluated. Mutant maspin was found to be frequently expressed in gastric cancer (32/36, 89%). According to predicted maspin tertiary structure, the polymorphic residue is located on the surface of the protein proximal to the reactive site loop domain, and thus may significantly affect the protein interactions of maspin. Stable expression of the Pro and Ser forms of maspin in lung cancer cells revealed that cells expressing Ser176 maspin showed significantly decreased apoptosis and increased colony formation compared with those expressing Pro176 maspin. In a mouse model, cells expressing Ser176 maspin showed a higher rate of tumor formation in vivo than those harboring Pro176 maspin. Therefore, P176S (C526T) substitution of maspin may result in a partial loss of the tumor suppressor function of this protein, contributing to decreased susceptibility to apoptosis and malignant progression.